A visual study of chemotaxis of human lymphocytes using a collagen-gel assay.
Time-lapse cinematography was used to study the chemotactic responsiveness of human blood lymphocytes as defined by morphological orientation and directional locomotion in gradients. At present, evidence for lymphocyte chemotaxis is indirect since neither of these essential features can be demonstrated with Boyden filter assays. Few lymphocytes direct from blood were motile, but culture in vitro for 1-3 days increased the proportion of locomotor forms to 30-40%. These cells were placed on 3-D collagen gels, and a chemotactic source was presented nearby on a small filter placed on the surface of, or within, the gel. The minority of lymphocytes that were capable of locomotion showed chemotactic responses to filters soaked in lipopolysaccharide if fresh human serum (20%), but not heat-inactivated serum, was present. Lymphocytes responded by protrusion of a lamella in the direction of the gradient source: 76% of locomotor lymphocytes showed their first orientation into the 180 degrees sector facing the source. They then moved directionally towards the source. The response to purified C5 peptides was equivocal. The locomotor lymphocytes showed a chemotactic response to supernatant fluids derived from cultures of the adherent mononuclear cell fraction from human blood (greater than 80% monocytes), judged by the same criteria. No particular lymphocyte type constituted the locomotor population. After exposure to LPS-activated serum, both T and B lymphocytes showed locomotor forms. There were slightly more T4+ cells among the locomotor population than among the population as a whole.